Introduction
Most of the practical control systems are described by continuous-time systems mixed sensor noise and actuator error. Some well-developed control design methods are given by Doyle et al. 1 , 
where is the control input, is the signal to be controlled, is the state feedback signal,
τ is the state time delay, 2 τ is the input time delay, , , , , , and are the appropriate system nonsingular matrices. The controlled plant is mixed with state delay, input delay and external disturbance. It is highly challenge to construct the corresponding digital controller ) (kT u d ) (t and to show the closed-loop hybrid system stability. The schematic diagram is shown in Fig. 2 . where I is identity matrix. On the basis of (2), we express the controllable continuous plant P in . The corresponding sampled-data system with input and state delays of (1) is shown as Fig. 2 . We induce two operators, Sampler and Holder, into the continuous plant P to obtain the digital plant Fig.3 . Because the actuator/quantization error or sensor noise may happen due to the finite-precision implementation of digital controller, the exogenous signals and are added to Fig. 3 to replace those mentioned noise or error. Thus, we can rewrite (3a) as In short, given well-designed continuous control gain which can make the continuous-time system (1) stable in Fig. 1 , To convert the controlled delayed plant (1a) into digital one; to construct sampled-data control gain in Fig. 3 and to show the can robustly stabilize the closed-loop hybrid system (to be defined) are this paper main tasks. 
The approximate solution of (4) for t=kT+T, where T is the sampling period, and for the piecewise-constant input integers, and , then, we can rewrite (5) as
where , and . Because the convolution integral in (6) is difficult to be evaluated exactly, the principle of equivalent areas 10 should be used to obt ain an approximate one. So, the integral term in (6) can be approximately expressed as 
Because the digital noise of w(t) in (1a) has been converted into in (6) in doing digital modeling from (1a) to (6), it is not necessary to consider again w(t) in (1a) for approximating the integral term in (6). Hence, in order to deal with the integral term of (6), we integrate both sides of (1a) as
Using the well-known trapezoidal rule 11 shown as
to replace the first integral term in (8), then, the second integral term in (8) can be expressed as
term in (7) can not be evaluated because the intersampled state The last right integral
in the integral term is not available. However, it can be obtained by (9b). Substituting (9b) into (7) and its result into the (6) yields the desired discrete-time model of the continuous-time model with input and state delays in (1) as 
where
Whenever the smaller sampling period T in (10) is chosen, the discrete-time model ( 
where (13) 
So, setting w(t)=0 and with
) ( ) ( ) ( kT u t u t u c d c = ≅ T kT t kT + < ≤ 2 L .
in (1b), it is obviously hold that the operators to ove the operators from
are bounded from l 2 The next step is to pr where . The stability of (22) is a pure state delay model which has been touched by So, it is reasonable that the predictor control gain in (21b) is supposed to .
(21b)
The closed-loop form of (21) becomes 
From (21a), the at 
) (t x c ) (t x d
Following the proposed digital control law (32), the piecewise constant control law is shown as (37a) ), ( ) 2 ( ) ( ) ( ) (
Conclusions
Beforetime, it is necessary to make many assumptions for directly building sampled-data controller to stabilize continuous-time system with time delay, not both state and input delays, and the computing procedure is not easy to comprehend. In this paper, a new method is proposed to solve hybrid control of sampled-data system with state and input delays via digital redesign rather than directly construct digital one. It is also proven that the proposed idea is feasible in this paper Theorem 1. 
